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& CHANGED AND ADDED FUNCTIONS
4.1  The operate path of the CE

MF contaotor has besp taken th
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[

3

ugh & make conbact on the

GR relay sc that ths plant countercell will always be rémoved during ac powsy

failures.
B. CHANGES IN APPARATUS
B.l ' Replaced

Voltmeter Relay (VR] KS8-14397

i

i

§s§§as&é by
K- 14,783

¢, OCHANGES IN CIRCULIT REQUIHEMENTS OTHER
THAN THOSE APPLYING TO ADDED OR REMOVED
APPAHATUS

C.1 In Circuis Requirements Table, VH

KS-14397 has been rated "Mir, Disc."
and is replaced by KS5~-14783 to facilitate
reading of the voltmeter scals,

BELL TELEPHOHE LABORATCRIES, ING,
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L. QE&@EE??E&Q UF GIRCULT CHANGES
i

D.1  Optioms WZa,® #YB ¥ MZ0Y and "ED
wers added.

b2 ®L

] ssziéf betwesn CONT. 1 fuss and
i“f&iﬁa& §w of T8l was added.
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CIRCUIT DESCRIPTION
FACILITIES DEVELOPMENT DEPARTMENT
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POWEE SYSTEMS
RECTIFIER CIRCUIT
ELECTRON TUBE TYPE - AUTOMATIC REGULATION
48 VOLTS, & AMPERES D.C.

. J862514A

CHANGES
&, CHANGED AND ADDED FUNCTIONS

A.1 ™J" wiring option was added at

{(TS2) of the rectifier to provide
Common Fuse and Voltage Alarm With
Voltage Alarm Delay.

A.2 Automatic Over Charge Cky. Fig. 3,
was rated "Mfr. Disc.”.

A.3 "EY wiring option was added to
rovide an alarm circuits if fuse
{REGL} should fail.

8.3 BRemoved

hutomatic Over Chg. Cki. - Fig. 3

D. DESBCEIFTION OF CIRCUIT CHANGES

B.l  Terminal punchings {TPZ) and (TP3)
were added for use zs mounting
connectors for resistors (H16) snd (R15)

respectively.

B.2  With the Automatic Over Chg. Thkt.

Fig. 3 rated ™dfr. Disc.”, the
{Over Chg.) switzh was changed to a
d.p.s.t. switch,

B. CHANGES IN APPARATUS D.3 Additional civeuir inforsmstion was

B.1 Added , and iggféé to Circuilt Botes 101, 102,

Terminal Punchings {TP2} and {TP3} 0.4
B.2 Replaced Replaced By

LTS, T o)
TO=M 3674 - K8~13674, 1 3 -
122 ékp,éﬁgs # L15 §$§Q$sts 2 ;izggihgz%zyiiizé switeh rather than 4i

Resistor {R11), Resistor (R1l}, D.& Circuit Note 109 covers the replace-
koolohm 10KT, KS-14603, Lz24 ment code of resistor {RB1I1).
RW56J511, 9W «510 ohms ,
=510 ohms D.7 The code of {RV1) was changed to agres

) with manufacturing irformation.
Varistor {RV1} {RVL) KS-13657, L7
234 Rectifier Stack

Cireuit Neote 108 was added to
drawisg.

B.5 The ground side of the (L) relay wind.
ing was changed to ponnect Lo ground

A1l other headings, nc change.
BELL TELEPHONE LABCRATORIES, INC.

DEPT. 574,0-AH-CHA-DV
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7 ; POWER BYSTEMS
. RECTIFIER Clrocult
LLECTRUN TUBE TYPE « AUTOMATIC HBGULATION
48 VOLTS, 8 AMPEHES D.C.
38&2?3%
CHANGES B, DESCRIPTION OF CIHCUIT CHANGES
&
D.} Additional circuit informetion was
gﬁW%’ A. CHANGED AND ADDED FUNCTIONS added to Circult Hotes 104 & 105
: for 230V gperation.
A.1 Transformers 363B {T1} and 3604B *
{T2}, as N optiocns, were added to D.2  Circuit Note 107 was added to
the rectifier for 230 wvolt a=c §sﬁﬁr drawing.
supply operation
D.3  Hesistor {R15) was added in series
B. CHARNGES IN APPARATUS with lamp (HVACC) to reduce applied
voltage across lamp.
B. i Added D.4  Lamp 2¥(Overchg.), # carbon fila-
ment Lype, was ggpersaéeﬁ by Lamp
Traﬁsfa?ﬁar {T1) 3638 2, a tungsten filsment type.
Transformer {(T2] 3604B
Resistor (R15)KS-13492 L1 D.5 Resistor (Rl6} was added in series
Resistor (R16}KS5-13492 L1 with lamp (Overchg.) to reduce
applied voltage across lamp.
B.2 Replaced Replaced By 0.6 In paragraph 2.1 Working Limits 200-
: ' 250 Volt 60 Cycles was added.
Lamp 2¥ Lamp C2
{Overchg.} {Overchg. ! All other headings, no change.
BELL TELEPHONE LABORATORIES, IMC.
DEPT. 574,0-AH-CHA-DV
. :
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CIRCUIT DESCRIPTION Ch-81138-01
SYSTEMS ENGINEERING DEPARTMENT Issue 24
, , Appendix l-4

Duwg. Isaue 44

o POWER SYSTEMS
RECTIFIER CIRCUIT .
ELECTRON TUBE TYFE - AUTOMATIC REGULATION
48 VOLTS - 8 AMPERES D-C

—

S JB62514
CHANGES
: B. CHANGES IN APPARATUS
. B.1 Superssded Superseded By
K5-13492L1 KS-1349213
10,000 ohms 7500 ohms
{R3)
All other headings, no change
BELL TELEPHONE LABORATORIES, INC.
DEPT. 574,0-FWA-DET-DV
A
4
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FOWER SY8TEHD
RECTIVIER CLiCUIT

ELECTRON TUBE TIPE -

ATOARTIE HEGULATION

LA VOLTS - B AdFERES
d862514

CHANGES

G, CHANGES TH OIRCUIT REQUIRESRHTS
OTHER THAN THOSE APPLYING TO ADDED
OR REMOVED AFPPARATUS

€:1 The (L] relay winding connections
have been changed.  Terminal 77

" fiow goes to pround and 7B now goes to

the L' contact of the {VR) relav.

411 other headings under "Changes,” no
gnange.

)

Float Hepulation Variable Condi-
tion

1 to # Amperes Norminal Line

1 to R Amperes » 3% Uhange in
Line V

# Amperes £5% Chanpe in Line ¥

1, FPURPOSE OF CIHOULT

1.1 This cirguitc is desipgned for
providing d-¢ pawer f{or charge

ing storags bLatberies from an a-c -

supply.

2. WORKING LIMITS

2.1 Aee input 105-125 valig, 60
cyeles.

Max., Hesulting §§§§§§
In Output Voltags

1.25%
2. 5%
1.50%

i

Z.3 Tharpging L¥ volis, 10 aunperes =
intermitbent
b volts, 7.5 amperss - continuous
pom temperatures of O £ 104F,

%, FUNCTIONS

3.1 To provide a means for rectifving
a-¢ power to filtered d-o supply
for charsing a 24 cell storape battery.
The rectifier unit will float loads up
te lts continuocus rated load of & am-
peres with chanres in line voltape not
gxceeding 25%. For loads above this,
gnd without change in adjustment, the
pectifier will daliver the intermittent

‘gating of 10 amperes, but at a reduced

yoltage., If it is desired to fully
fleat the battery at all times., the
load connected to the battery must be
linited to # amperes or supplementary
rectifier units must be used. However,
this rectifier unit may be used for
batteries havine variable loads larger
than 8 amperes if there is suffiecient.
time to charge the battery during light
load periods when the load is less than
the output of the rectifier. The sexcess
load is taken from the batterv during
the heavy load period and no change

in the adjustasnt of the rectifier is
pequired due to this method of opars
gtion.

by CONNECTING CIRCUITS

.1 This cireult was designed te in-
tareonnect with the ollowing

Printed

cireuit: SD-R113L-01
Mischarpe Circuin,

aFge ang

DESCHIPTION OF COPERATION
5, LHSULATIOR OF D0 FROH a=0

The power rectifier sirpult con-
sists of a troasformer {TL) which fur-
nishes plate voltare for tha reotilier
tubes (V1] and (VZ2]. Transformer (T2}
furnishes the fllament Por the rectifier
pubes {1} and {(V2) and has an addi-
tional winding to supply 6,3 volts to
the time delay relav (T3] and B.5 volts
to the varistor {(RV=1] and 4 winding to
§§§§1§ 2 volts to the oyershargs timer

3G,

&, FILTERING §§§ CURRENT LIALTATION

The d-c ovtout of the veotifier
unit is filtered by means of a retard-
ation coll connected in the negative
charpe lead , whickh is papt of the recti-
fier wnit charge cirepit, Dallast lamp
{¥3) 18 used to absord the sxcess volt-
age from the rectifier whan operating
with high line volbtaze and low battery
voltage. Amsster (4] is provided o read
the charelng current.

7o REGULATION

The repulating cirenit consists of
resistance {H3], rheostat {ADJ VOLIS)
varistor BV1) and the erid battery.

The point between Lhe resistance {H3)

in U.8.4. ?ag& 1
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and the rheostat (ADJ VOLTS) is .con-
neeted to the rectifying tubes through
the GHID batterv and the resistances
{R1} and {H2) by way of the upper con-
tacts 1T-2T of the [(GR) relayv. The drop
across the resistance (R3) is negative
with respect to the cathode of the rec-
tifying tubss and the BIAS battery is
poled to oppose this voltagze suffi-
clently to allow a nat negative veltage |
of 1 to 3 volts to be ap§1ied to the.
grids of the rectifying tubes.’
battery voltage is at the floating valus
this negative grid voltage is sufficient
£o reduce the sutya& of the tube to A

battery., when a load is applisd to the
battery, its terminal voltage drops’

slightly and this Sﬁgil change in velt~i,

age i3 reflected over the resulating

lead {REG 1 Fuse) to thé varistor, éﬁ?i};

rheostat (ADJ VOLT3) pgrid battery and
resistances (R1) and {32} to the griés

of the tubes, reducing the value of tHe '

net negative voltage. ~With reduced
negative voltage the output current of

the tubes increase until it is snfficigat

to return the battery voltare to the
floating value. This operation will
continue until the load on the battery
has reduced the net grid voltape to ap~
proximately less than one volt., If the
prid voltage is less’ than'one volt, the’
grids lose control and the tubes carry .
current during practically their engife
cyele and operate in the same manner as
the conventional two elemenf 'tubes, '
Under this tanéiti%n; wher the léad on
the battery is eaual to the full load
eapacity of the rectifier or greater,
the cutput current of the rectifier is
determined by the battery voltape,
transformer secondary voltage, drop over
the ballast lamp and the impeﬁanes drops
in the series charging cirecuit. The
ballast lamp at loads less thanw fail
load has a small voltage drop, © With-
loads of 10 amperes the voltape df3§ in-
creases rapidly and tends to limit the
rectifier ocutput current. The resiste
ances {R1}) and {(R2) limit the grid cur-
rent to a small value and §&5i$§ Eﬁ load
rerulation.

8,

v,

CATHODE PROTECTING TIUE zz%:aa*f*“

The relays (GH) and {?33 serve as a
time delay to prevent bousbardment of the
cathodes of the rectifier tubes (V1) and
(V2}) while thelr filaments are heating.
During the starting period, nerative

voltage 1s obtained from the varistor 1

through upper contacts 27 aﬁé 3 of the
{GR} relay to the grids..
Y négat1¥9 voltage shéath whound the
cathode t
has normal emission. At thé same time
the filament starts to hea% and voltage
from the 10-11 winding of {T2) is
through the bottom contacts "2-3" of the
(GR) relay to the heater of the {TD} re-
lay. After 45 % 5 seconds, the (TD)

Vapgs 2

- {GRr}

When thg/

. line voltage to change with very iittié/
©effect on the repgulated woltage when. the

?féﬁﬁtrsl

“}r{; .

1z.

Coared when ih?’“ﬁéagiaa {iah ¥3L§33 s iﬁ
to protect it until the filament

cand should t
applied

i

close and operate the -
relay, using current from the
vyaristor (HV1)., The (GR} relay locks .
up ‘over its bottom contacts "5-i" whie&
disconnects the heater of the {TD) re-"
lay with its bottom, "2-3" contacts and .
transfers the prid fr@m,t%ﬁ starting +»
lead on its upper contget "3" to the
cnormal regulating clreuis gaﬁnested zs
its upper contact "1.7

greia§ ﬁﬁgsast

’§
ORI ¢ |

9.
’€ 1 The varistor §k§i} cgﬁégnsér iuié

¥SL?&G£ Sééiiﬁgé?@éﬁ

H

,:§?ayids a small source of filtered dec to
smalli value just suffiecient to flost %ﬁﬁ‘

operate -the (GR) relay and also to |

provide a.variable voltage to- thégffiﬂs %

of the rectifying tubes (V1] and (V2. . ..

This compensates for line voltage a i
changes. When the }iﬁe voltage shangas,& f
the samll d-¢ source chanpes iﬁ direct -

proportion and this fraction of a volt. A

.’sh%ﬁyﬁ, reflected through the ragwiatiag

¢ircuit to the grids of the ?gﬁtiﬁging

tubes is of sufficient ﬁsgﬂ;tude o ;4'
compensaté for the change in the griéi;
characteristics of the tubes due tor & n
‘changé in the plate ?ﬁ%t&ge supply te "
the tubes. This feature permits thes

grids of the ?%étif?iﬁg tubes have }1‘j‘

i

?i}%%ii ?gzaiﬁzg Eéiéﬁ?ﬁé}g o

) &s aééggtmﬁ&ts are reqnifeé aftgr
a power failure. If the battery is

discharpged, the rectifier when the _power
is rea?ﬁre& will charge the b?zzagf at ..
a rate between 9 and 11 aﬁpe?es ungil o
the voltage is up to the ?isaiivg vaiue.
11. RADIO AND CARRIER FKECUENCY ”
FILTERING © ’“;
The retardation coils {LEE and
(L&), condensers (C2), [G3) and [Ga)
serve to suppress the radio inverference
generated in the rectlfiving tubes. o
;énﬁéﬁié? (Cl) serves to prevent low -
radio and carrier frequencies fron heiﬁ
i?daseﬁ in the a-c and d-c ci?aﬁétsa

GHID BIAaS bﬁ?PLf

: A 46,5 volt grid bittery §}f‘§ry
‘cells) shgéi be connected to the O+ and
G- terminals., It is laportant to use
the correct number of cells in the gri§§
batterv. When"the battery is ‘new the 3
rheostat (ADJ VULTS) shall be nédar”  ©

< the’ tﬁuniergiéﬁiwi%s end of its %?a?ez
This furnishes = o

{facing the frént of the recvifier).

itsimaximun ¢lockivise pésitieng?at Wil
indicate ?ﬁat the erid ﬁaigérv has aged
replaced. - Cells should
not be Edéﬁﬁ to compensate for decreased
battery voltapgs but tﬁa gntire battery
should be replaced when ared, see

BSP 301.303. degulated @eigilie type
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rectifier units are mechanicallvy inter-
changeable with specified grid battery.

13, VOLTAGE ALAMS

In plants using only one rectifier
a hieh and low voltage alarn signal is
provided bv the (VR) and (L} relavs at
terminal 17, If Figure 2 is provided
an alarm delay of about 4 minutes is
provided. A zround or battery shensl
is available at terminal 12 with delav
and at terminal 17 without delsy, The
(HV ACO)} key when oparated reucves the
high voltage sisnal path from termingl
14 and lights lamp (HV A00},

14. OVERCHARGE AND TEsST

The (CENP) nontactor is provided
so that when the (OVERCHG) kev is
operatad to the "MAN" posivien it in-
serts a counter EMF gell in the plant
discharge eireuit, for overchareing
the battery, If Figure 1 is provided
and the |(OVERCHG) key is operated to
the "AUTDY position the avercharze tims
18 automaticallv controlled for periods
of approximately 24 hours, With the
(TST) SW operated to the "TSTH position
the (CEIff) contactor operates and the
regulating lead is switched from the
discharge c¢ircuit to the charge eir-
cuit so that the plant discharge volt-
age i3 reduced about 2 wolts far test
purposes.

15. DISCHARGE CIRCUIT FUSING

Discharge fuses are pravided for
plant loads., Fuse ratings ave specifiad
on the connecting eirecuit,

16. PLANT CONTROL

The voltaee drop across the (Vi)
ballast lamp is available at {T31}) ter-
minals 1 and 2 for plant control. Plant
centrol is also available at terminagls
1k (nieh voltare) and 15 {low voltase).
See connectine circuit,

17. ADJUSTING THE HEGULATING vOLYaGE
The float voltaze should be S8t 3t
51.6 volts at output currents as indi-

cated below for the line voltare which
exists when adjustment is made.

BELL TELEFHONE LABOHATORIES, ING.

DEPT. 574L0x=FPWA-CHA~RA

ISSUE 2«4

Rectifier Unit
Output Durrent

Line Voltape Ampares
115V Taps;
115 & 3% b7
121 = 3V FeF
109 + 37V hm543

If the plant load at the time of
adjustment ig less than the appropriate
value above allow the batterv to dige
charge by turnlng the {ARJ VOLTS) rheoe
sbat full C.C.W. and maintaining this
adfustment until by slowly turning the
rheostat clockwise the current ouhput
desired will exist when the batteryv
voltage is 51.6 volts,

If the plant load is in excess of
the appropriate value shove charpe the
battery bv operating the POVLRCHGY kev
Lo the "AAH" position until the battary
voltage 15 above 51.6 volts. Heturn the

“key to "UFFY position and adfust the

rheostat (ADJ VOLTS) until the rectifier
subput is 51.6 voelts when nhe output oure
rent is as indicatsd in above table.

in sev-
réw
valtaps

The rectifier eurrent will
eral minutes chanpe to the value
gulred to float the load and the
will remain in the floating ranre if the
rectifier output is less than 7 ampares,
With larger recsifier outpus ourrent the
voltazge will decrease to approximately
two volts per cell. Hever atteapt to
adiust the repulated voltage by rheostat
{(4DJ VOLTS) when the veltare is below
51.6V. The voltage should be checked
again at sultable intervals and the far -+
ulated voltage adijusted as described
abeve if necessary.  When checking the
regulated voltage be sure that the TEG
tifier output is between 4 and 7 amperes
and that line voltape is considered.

The 1ife of the gric battery should
be gt lsast two yvears from its date of
manufacturs. Jdek BSP 301.30%. After a
new battery is installed there might be
a slipght increass in the resulated volte
age which wlll decrease with tize. When
remilated voltage decreases, the rheo-

stat (ADJ VOLTS) should be turned in a
clockwlise dirsction to bring the woltape
up to the floating valus.,

I'# the repulsvine eivenit is funoe
tioning g commverclockwisae ratation of
the rheostat (ADJ VOLTS) will always re-
duce the rectifier sutput surrent Lo A
proximately no load or aperation of
TOVEHCHGY key will cause the cubtput eur-
reant Lo inerease to its maximum value,

Pape 3
3 Papes




